UNCLASSIFIED 


AD  NUMBER 


AD682585 


NEW  LIMITATION  CHANGE 
TO 

Approved  for  public  release,  distribution 
unlimited 


FROM 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  1955. 
Other  requests  shall  be  referred  to 
Commanding  Officer,  Fort  Detrick,  Attn: 
SMUFD-AE-T ,  Frederick,  MD  21701. 


AUTHORITY 


SMUFD  D/A  ltr,  14  Feb  1972 


THIS  PAGE  IS  UNCLASSIFIED 


o 


REGULATION  OF  THE  DEGREE  OF  DISPERSION  OF  LIQUID  AEROSOLS  OBTAINED  BY 


THE  CONDENSATION  METHOD 
A,  G.  Amelin  and  M.  I.  Belyakov 


iO 
*  00 
to 
N 

S> 

o 

o 


Liquid  aerosols  are  obtained  by  two  methods  differing  in  principle;  mechanical  pulverization  of  the  liquid  and 
the  condensation  method.  The  great  advantage  of  the  condensation  method  for  the  production  of  liquid  aerosols  lie* 
in  its  cheapness  and  simplicity.  The  explanation  is  that  in  the  condensation  method  the  subdivision  of  the  liquid 
takes  place  by  using  the  energy  of  combustion  of  the  fuel  and  is  effected  without  the.  use  of  cumbersome  and  complex 
compressors  which  are  generally  used  in  mechanical  subdivision  of  liquids. 

The  simplest  method  for  the  production  of  liquid  aerosols  by  the  condensation  method  consists  of  mixing  the 
vapors  of  the  toxic  agent,  or  of  a  mixture  o?  vapors  of  the  toxic  agent  and  a  solvent,  with  air.  In  this  case  the  Liquid 
aerosol  is  formed  as  the  result  of  the  condensation  of  the  vapors  in  the  space  on  mixing  with  the  colder  air. 

The  required  dropiet  size  in  the  aerOsd  cloud  varies  in  accordance  with  the  nature  of  the  object  to  be  treated 
[1],  For  example,  in  the  treatment  of  closed  premises  it  is  desirable  '  -  use  an  aerosol  cloud  consisting  of  droplets 
of  the  smallest  possible  size.  Conversely,  in  the  treatment  of  field  crops  the  presence  of  small  droplets  in  the  aerosol 
cloud  is  undesirable,  as  such  droplets  are  carried  long  distances  by  the  wind  and  are  not  utilized  in  practice.  There¬ 
fore,  aerosol  equipment  should  ensure  the  regulation  of  the  degree  of  dispersion  of  the  aerosols  produced  within  wide 
limits.  However,  experience  shows  that  in  the  condensation  method  liquid  aerosols  are  usually  obtained  with  a  very 
high  degree  of  dispersion  .and  for  this  reason  shell  field  of  application  it  linrlited. 

Condensation  of  vapors  in  spa.ee  and  formation  of  liquid  droplets  takes  place  in  presence  of  supersaturated  va¬ 
por,  when  the  supeissturation  reaches  the  critical  value  or  exceeds  the  critical  value.  This  may  be  expressed  by  the 
e  qua  non 

S  =  Scr  (1) 

and 


*  =  jr  •  (2) 

rJ 

where  P  and  P  are  the  vapor  pressure  in  the  gas  and  the  saturated  vapor  pressure.  As  the  saturated  vapor  pressure  P, 
is  a  function  of  the  temperature,  equation  (2)  may  be  written] 


(3) 


it  follows  from  equation  (3)  that,  in  order  to  determine  the  supersaturation  of  the  vapor  which  occurs  and  so  to 
e»t<#btLsh  the  poss.Ullty  of  space  condensation  of  the  spar,  It  U  accessary  to  know  the  pressure  of  the  vapors  in  the 
gaseous  mixture  and  the  temperature  of  this  mixture.  These  value*  depend  on  the  quantitative  ratio  of  the  mixing 
streams,  which  may  be  expressed  by  the  fallowing  equations] 

P  s  f(n).  (4) 

t  =  ipfn).  (5) 


where  and  are  the  amounts  of  the  first  and  second  gas.  It  follows  from  equations  (4-6)  that  supersaturation  of 
the  vapors  is  also  a  function  of  the  quantitative  ratio  of  the  mixing  streams,  l.e„  It  depends  on  the  coefficient  n. 

The  mixing  of  the  vapors  of  the  liquid  with  all  in  the  production  of  liquid  aerosols  is  usually  effected  in  a 
stream,  an  i  therefore,  in  the  present  wort  a  study  was  made  of  the  regulation  of  the  degree  of  dispersion  of  liquid 
aerosols  obt/uned  In  a  free  stream. 


s 


t 


O 


T>  ** 


Fig.  1.  Diagram  of  free  stream  (explanation  In  text). 


The  free  stream  is  diag/ammaticaliy  represented  in  Fig.  1.  The  vapor-ga»  mixture  at  a  temperature  T,  and 
vapor  pressure  P,  emerges  with  a  velocity  u.  under  a  certain  excess  pressure  from  the  jet  1.  which  consists  of  a  robe 
with  an  opening  of  radius  R  at  she  outlet  As  the  result  of  contact  with  the  air,  the  velocity  of  which  U  u»,  the  tem¬ 
perature  T.,  and  vapor  pressure  P,.  some  air  It  sucited  into  the  region  of  the  stre sirs  and  mixes  with  the  gas  stream 
emerging  from  the  jet.  The  region  of  mixing  of  the  gates  is  limited  by  two  straight  Lines,  forming  an  angle  of 
—  14“  with  the  axis  of  the  stream;  these  straight  lines  meet  at  the  pole  0  of  the  stream  and  detenu''?  the  boundaries 
of  the  stream  [21. 

» region  o«  the  stream  which  aura  at  the  edge  of  the  jet  AC  and  continues  up  to  the  section  MN  (the  initial 
region  of  the  stream)  contains  *  central  core  of  constant  flew  rates  (ABC).  In  this  core,  the  values  for  the  characteris¬ 
tics  of  the  crig:-.i’.  ~u  stream,  i.~„  dse  cmoiging  from  the  jet,  Tr.  ?r.  -i.  remain  unchanged. 

If,  for  a  certain  point  rn  within  the  stream,  we  denote  the  ve  xlty  component  in  i‘  direction  of  the  axis  of 
the  stream  oy  u,  and  in  the  direction  of  the.  crow- section  of  the  stream  by  v  (Fig.  1 X  and  if  we  assume  that  the  origin 
of  i  coordinates  is  at  the  pole  of  the  stream,  then  die  velocity  of  the  stream  along  the  X  avis  wili  be  always  posi¬ 
tive,  and  along  the  Y  axis  it  will  be  positive  near  the  axis  of  the  stream  and  negative  near  the  boundary  of  the  stream. 
TbU  explains  the  entry  of  the  surrounding  gaseous  mixture  into  the  Stream  &nd  the  mixing  of  the  gaseous  streams. 

It  follows  from  the  theory  of  free  flow  that  in  the  main  pan  of  the  tirenm  the  flow  rate,  temperature,  vapor 
pressure,  and  vapor  superwturaBon  at  any  point  in  the  stream  1*  determined  by  the  position  of  this  region,  i,e„  by  the 
coordinates  X  and  Y.  Therefore,  the  values  of  these  may  be  expressed  by  tb*  equation*! 

u  *  UjfX.  YX  0) 

i  »  tj*(X,  YX  (8) 

P  «  P,*(X,  YX  (9) 

S  v  *(X.  YX  (10) 

where  and  u  are  the  flow  rates;  and  tare  the  stream  temperatures,  and  Pj  and  P  ate  the  vape:  pressures  in  rhe  jet 
and  in  the  rream. 

In  the  production  of  liquid  aerosols  for  combating  agricultural  pests,  substance*  of  high  boiling  print  are 
generally  used  as  «o!vent*  for  the  toxic  agents.  Therefore,  when  these  vapors  are  rvs'-ed  with  air,  which  ha*  *  rela¬ 
tively  low  temperature,  very  high  vapor  supersaturation  occur*  in  the  field  of  flow. 

Fig.  2  shows  the  values  of  t_,  P.  u,  and  S  along  the  axis  of  the  s treats*  calculated  for  the  mixing  of  air  contain¬ 
ing  glycerin  vapor  with  atmospheric  air  In  a  free  stream.  It  is  seen  from  these  data  that  the  changes  of  _t_,  P  and  u 
along  the  axis  of  the  stream  ire  similar  in  character;  their  value*  decrease  with  Increasing  distance  from  the  transi¬ 
tional  section  of  the  stream.  The  vapor  supetsaturitlon  increases  at  first,  reachej  a  maximum  value,  ami  then  de¬ 
creases. 

Fig.  3  show,  the  values  of  t_.  P,  u,  v,  and  S  at  the  croas-sectloru  X  D.  and  III  (rig.  2),  It  is  seen  from  Fig.  '< 
that  the  changes  in  t_,  P,  u  and  v  along  the  axis  of  the  stream,  l.e.,  along  the  Y  axi^  are  also  similar  in  charterer, 
in  alt  the  sections  of  the  stream  there  Is  a  uniform  decrease  In  these  values  from  the  axis  of  the  stream  to  it*  boun¬ 
daries.  In  all  sections  of  t!  e  stream  vapor  supematuration  pamed  through  a  maximum,  and  In  some  sections  ;wo 
maxima  are  found,,  The  data  for  vapor  supersetaratico  shown  in  Pigs.  2  and  8  are  arbitrary,  as  they  were  obtained 
without  allowance  for  the  -  -nde  nsadan  of  the  vapor,  in  the  space.  The  changes  in  the  velocity  of  the  gas  flow  along 
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th*  Y  axis  in  different  sections  of  the  stream  have  the  same  character  The  velocity  of  the  gas  flow  commences  at 
zere.  n  tbs  axis  of  the  stream,  then  decreases,  and  assumes  a  negative  value  at  the  boundaries  of  the  stream.  The 
iterative  value  of  the  velocity  along  the  Y  axis  at  the  boundaries  of  the  stream  explains  the  entry  of  atmospheric  air 

The  rate  of  droplet  formation  1  and  the  droplet 
radius  £j  depend  [3]  on  the  vapor  mperaatqrstioR  and  the 
temperature: 

I  =  *(S.  t),  (11) 

r  =  f  {S,  t),  (12) 

Thus,  with  the  aid  of  equations  (7-12)  it  is  possible 
to  determine  the  number  and  dimensions  of  the  droplets 
formed  in  the  'ream. 

The  condensation  of  vapors  ;n  the  sp„c  and  droplet 
formation  take  place  as  the  result  of  condensation  of  the 
vapors  at  condensation  centers  which  exist  in  the  gaseous 
mixture  or  are  spontaneously  formed  in  it.  In  practical 
conditions  the  particles  suspended  in  the  air.  and  ions,  have 
no  significant  influence  on  the  process  of  formation  of 
liquid  aerosols,  as  the  number  of  dust  panicles  in  1  cm* 
of  atmospheric  air  rarely  exceeds  104,  while  the  number  of 
droplets  in  1  cr  *  the  gaseous  mixture  in  the  zone  of 
their  formation  is  10*— 10**;  consequently,  the  formation 
of  droplets  of  the  liquid  occurs  mainly  as  the  result  of 
condensation  of  die  vapors  at  condensation  centers,  which 
are  of  the  nature  of  flucruatlona!  coagulations. 

When  vapors  are  mixed  with  a  colder  Inert  gas,  the 
supersaturation  which  arises  is  unequal  in  the  region  of 
mixing  (Figs.  2  and  3);  in  some  reg  ons  the  highest  or 
maximum  supersaturation  is  set  up.  In  reality  tins  super- 
saturation  is  not  always  attained,  as  condensation  of  the 
vapors  in  the  space  and  a  decrease  of  supersaturat.on  takes 
place  before  that.  Maximum  supersaturation  of  vapor  is 
an  important  index  of  the.  process  of  new  phase  formation, 
and  may  be  calculated  for  each  concrete  case,  it  depends  on  the  nature  of  the  liquid  and  also  on  the  nature  of  the 
mixing  streams,  and  does  not  depend  on  the  method  of  mixing  [41. 

in  the  production  of  liquid  aerosols  in  i  stream,  the  maximum  supersaturation  always  exceeds  the  critical  v  e, 
«nd  u  is  always  set  up  right  by  ihc  edge  of  the  Jet.  This  Is  ser.n  from  Fig.  2,  where  the  curve  for  the  maximum  super- 
Situunon  of  vapor  originates  */;  the  jet  and  passes  through  alt  the  regions  of  the  stream.  Hence  the  condensation  of 
vapors  ir  in  space  and  the  formation  of  primary  droplets  commences  right  by  the  edge  of  the  )r Subsequent  y, 
vapor  condensation  takes  pUc,  n  the  surfaces  of  these  primary  droplets  in  the  region  where  the  supersaturated  vapor 
Is  formed. 

However,  the  process  is  retarded  because  in  vapor  condensation  heat  Is  evolved,  which  raises  .he  temperature 
of  the  droplets,  and  this  lowers  the  pressure  difference  which  determines  the  vapor  condensation  rate  at  the  droplet 
surface*,  iiic'-fore,  despise  the  existence  of  vapor  condensation  on  the  surfaces  of  the  available  droplets,  the  v^por 
supsrrsaturation  remains  hlgn,  and  as  a  result  vapor  condensation  in  the  space  and  formation  of  new  primary  droplets 
occur  simultaneously.  Because  of  the  high  rates  of  flow  In  the.  stream,  turbulent  coagulation  Is  of  great  significance, 
im  as  i  result  the  droplet  sizar  increases. 

Thus,  in  die  field  of  the  scream,  formation  of  prlrnaiy  droplets  and  growth  of  previously  formed  droplets  due 
to  condensation  of  vapor*  ,i  them  and  to  coagulation,  takeiplace  simultaneously.  Therefore,  the  final  droplet  size, 
or  the  degree  of  dispersion  of  the  aerosol  formed,  depends  on  the  ratio  of  the  velocity  of  formation  of  the  primary 
droplets  and  the  rate  of  vapor  condensation  on  the  suifacc  of  the  existing  droplets. 


into  the  stream  .which  ensures  mixing  of  the  flows. 
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Fsg.  2,  Values  cf  the  temperature  Q  vapor  pres¬ 
sure  (P)^nd  vapor  supersamration  (log  S)  along 
the  axis  of  the  stream;  1)  the  maximum  superutu- 

ratien  cf  the  stream. 


Hcr.cc,  ‘i  follows  that  to  irrrc*ie  ,5"r  it  ran  diameter  of  the  droplets  In  the  aerosol  formed  i.  .»  necessary  to  set 
up  co  scions  in  the  stream  which  esuuiMs  the  condensation  of  the  major  portion  of  the  vapor  on  the  surfaces  o(  a  small 


number  0f  droplets,  and  therefore  the  probability  of  new  droplet  formation  must  be  decreased  as  much  as  possible. 
Conversely,  for  a  decrease  of  tie  mean  size  of  the  droplet*  It  U  necessary  to  set  up  conditions  which  ensure  the  forma¬ 
tion  of  new  primary  droplets  during  the  entire  process  csf  stream  mixing,  and  to  restrict  the  condensation  of  vapors  on 
the  droplets  previously  formed  as  much  as  possible. 


Fig.  3,  \  slues  oft,  P,  u,  log  S  and  v  In  various  sections  of  the  stream;  1,  2,  3  )  I,  11,  III  sections  (ice  Fig.  2), 


The  vapor  pressure,  temperature,  and  maximum  vapor  supersaturation  In  the  field  of  the  stream  are  practically 
Independent  of  the  velocity  of  the  vapor-gas  mixture  In  the  jet:  they  are  determined  by  the  position  of  the  pomi  under 
consideration,  l.e.,  by  the  coordinates  x  and  Y,  However,  the  flow  rate  In  the  field  of  the  stream  directly  depends 
on  the  ve.oclty  of  the  vapor-gas  mixture  in  the  jet,  and  therefore,  the  lower  is  the  velocity  of  the  vapor-gas  mixture 
in  the  jet,  the  lower  Is  the  velocity  in  the  field  of  the  stream,  and  this  correspondingly  Increases  the  time  during 
which  the  vapor-gas  mixture  remains  in  me  region  of  supersaturated  vapor.  Hence  it  follows  that  the  vapor  super- 
saturauon  will  be  decreased  by  vapoi  condensation  on  the  surfaces  of  the  droplets  formed  ai  the  stait  of  the  stream 
((.ear  the  jetl  to  an  Increasing  extent  with  decreasing  velocities  of  the  vapor-gas  mixture  it.  de  Jet.  The  prr1  cillty 
of  formation  of  new  primary  droplets  will  '-one.spondingly  decrease. 

From  the  above  It  follows  that  regulation  of  the  degree  of  dispersion  of  liquid  aerosols  obtained  by  mixing  va¬ 
por;  with  atmospheric  air  in  a  stream  may  be  effected  by  variation  of  the  velocity  of  the  vapor-gas  mixture  in  the 
jet  This  permits  relatively  ?!  np)e  regulation  of  the  degree  of  dispersion  of  aerosols  In  wit*.  limits. 

The  time  during  which  the  dropletj  remain  in  the  supersaturated  vapoi  gion  is  deteimined  not  only  by  the 
velocity  of  the  vapor-gas  mixture  .n  the  jet,  but  by  the  dimensions  of  the  Jet.  This  follows  from  the  fact  that  the 
linear  dimensions  of the  region  in  which  supenaturaoedivapor  Is  formed  are  determined  by  the  coordinates  X  and  Y 
snd  are  in  direct  dependence  on  the  jet  diameter.  Therefore,  for  a  given  velocity  of  the  vapor-gas  mixture  in  the 
jet,  the  time  during  which  the  droplets  remilH  In  the  supersaturated  vapor  region  dependj  on  the  jet  diameter. 

The  aim  of  the.  laboratory  Investigations  included  the  verification  of  these  basic  views.  Fig.  4  shows  a  diagram 
of  the  laboi.. ‘ory  apparatus. 

The  ihermoijt  1  contains,  at  a  certain  height  from  the  floor,  a  co*l  evaporator  2,  made  out  of  glass  i^ing  2b 
mm  diameter  and  having  a  total  surface  of  1107  cm*.  To  maintain  the  required  temperature  in  the  thermostat,  it 
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contains  a  contact,  thermometer  2,  suitably  connected  to  the  elect:' :*1  heating  system  4,  which  ensures  regulation 
of  the  temperature  to  an  accuracy  of  + 1  'A  fan,  5,  Is  Installed  in  the  thermostat  to  level  the  temperature.  Air  from 
the  blower  6,  after  passing  the  lew  meter  7,  enters  the  evaporator,  where  tt  becomes  saturated  with  glycerin  vapor,  a 
and  is  then  directed  along  the  heated  and  insulated  tube  *  to  the  jet,  the  dimensions  and  construction  of  which  are 
varied  according  to  the  aims  of  the  experiment.  The  ten  /er *ture  of  the  gaseous  mixture  at  the  exit  from  the  eva¬ 
porator  ana  at  the  jet  it  measured  by  means  of  the  thermocouples  10, 


Fig,  4.  Diagram  of  the  laboratory  apparatus  for  the  preparation  of  liquid  aerosols  by  the 
condensation  method  (explanations  in  the  text). 

The  liquid  used  was  glycerin,  which  has  a  high  boiling  point,  and  for  which  the  necessary  data  for  the  sub¬ 
sequent  calculations  (surface  tension,  viscosity,  vapor  pressure,  etc.)  are  available  In  the  literature.  It  was  also 
uken  mto  account  that  glycerin  was  already  used  previously  for  studying  liquid  aerosols  In  laboratory  conditions  [6], 
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Fig.  5.  Jet  with  metal  tip  (explanations  in  the  text). 

At  the  exit  from  the  jet  the  glycerin  vapor  mixes  with  the  colder  surrpoundlng  air,  vapor  condensation  i»kes 
place  In  the  3pace,  and  an  aerosol  cloud  Is  formed,  which  Is  drawn  Into  the  conical  pipe  11,  attached  to  the  wall  of 
the  exhaust  hood,  12.  The  conical  pipe  has  a  partition  with  a  round  opening  In  the  middle,  by  means  of  which  the 
aeroval  cloud,  diluted  with  alt,  goes  toward  the  trap  14  for  sampling.  Equal  u  npllng  conditions  are  ensured  by  the 
fact  that  s  constant  reduced  pressure,  measured  by  the  manometer  15,  Is  maintained  in  the  exhaust  hood. 

The  degree  of  dispersion  In  the  aerosol  cloud  is  determined  by  counting  the  number  of  droplets  In  a  certain 
volume  of  the  cloud,  and  measin-ment  of  the  diameter  of  these  droplets.  This  met!  d  Is  very  laborious,  but  it  en¬ 
sures  reliable  results. 

For  taking  a  sample  of  the  aerosol  cloud,  a  metal  trap  Is  used,  in  which  two  microscope  slides  are  fixed,  After 
a  sample  of  the  gas  Is  taken,  the  trap  Is  allowed  to  remain  for  1  hour  to  allow  the  droplets  to  settle  on  the  slides,  a,.d 
the  slides  are  then  examined  under  the  microscope. 

The  jet  used  In  the  laboratory  experiments  was  the  'ton  funnel  chamber  1  with  a  diameter  of  50  mm  end  length 
50  mm  (Fig.  5).  The  Insert  2  with  openings  of  2.8,  7.6,  \\  and  30  mm  for  the  passage  of  the  vapor  -gas  mixture, 
was  placed  inside  the  chamber  without  the  Lsuerts  the  opening  (of  he  chamber  Itself)  was  50  mm.  In  experiments 
with  30  and  50  mm  jet  openings,  the  metal  discs  6  of  20  ud  SO  mm  diameter  were  Inserted  In  die  jet,  to  distribute 
the  vapor-gas  mixture  over  the  entire  seeds*  of  tit.  jet. 
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The  conditions  for  the  laboratory  experl ments  wens  th-  following: 

Temperature  of  the  vapor-gas  mixture  at  entry  into  the  Jet, . 311" 

Temperature  of  the  surrpounding  alt . .  20* 

Volume  of  air  entering  the.  evaporator . 0.6  m*/hour 

Amount  of  evaporated  glycerin . 0.326  kg/:tour 

The  results  of  the  experiments  are  shwon  In  he  Table  and  In  Fig.  6.  It  Is  seen  from  these  results  that  the  mean 
diameter  of  the  droplets  increases  with  decrease  of  the  velocity  o<  the  vapor-gas  mixture  In  me  jet.  Th.,  i  .  full 
agreement  with  the  above  views  that  with  decreased  velocity  of  the  vapor-gas  mixture  In  'he  jet,  the  time  during 
which  the  droplets  remain  in  the  supersaturated  vapor  zone  increases,  and  the  amount  of  vapor  condensed  on  the  drop¬ 
let  surfaces  becomes  greater,  which  ultimately  leads  to  an  increase  of  the  mean  drop'et  diameter. 


Fig.  6.  Differential  cur-cs  for  droplet  dlsnlbution  In 
the  basic  experiments,  with  jet  diameters:  1)  2.5, 

2)  7.5;  3)  15;  4)  30  rr.m. 


Fig  7,  Values  of  1)  temperature  !,  2)  vapor  pressure  P, 

3)  vapor  supersaturation  S,  4)  mean  droplet  diameter  d  in 
the  field  of  the  stream  at  various  distances  i  from  the  jet. 


Th-  experimental  results  obtained  convincingly  confirm  the  truth  ,.  ’  the  theoretical  views  put  forward  above, 
„nd  show  that  the  degree  of  droerslon  of  liquid  aerosols  obtained  bv  the  condensation  method  may  he  varied  w.thin 
fairly  wide  limits. 

The  experimental  data  arc  In  good  agreement  with  the  calculated  results.  The  development  of  calculation 
methods  for  the  degree  of  dispersion  of  liquid  ac fowls  obtained  in  a  stream  Is  of  great  practical  importance.  We, 
therefore,  did  a  great  deal  of  work  In  order  to  obtain  t  sufficiently  convenient  calculation  method. 

This  calculation  is  based  on  the  theory  of  mist  formation  and  the  theory  of  a  free  stream.  The  principle  of 
the  calculation  is  that  the  field  of  the  tree  stream  Is  *  -olsen  up  Into  several  arbitrary  regions,  and  the  values  of  u, 

T.  P,  S,  I  and  r  is  determined  for  each.  The  mean  valises  of  these  are  taken  over  the  whole  region.  Together  with 
a  calculation  of  the  numbers  ol  the  droplets  formed  and  of  their  dlrnenrons,  the  amount  of  vapor  condensed  on  these 
droplets  and  Use  coagulation  of  these  droplets  Is  considered.  The  results  obtained  for  each  region  are  then  used  to 
obtain  mean  values  for  the  whole  field  of  the  free  stream. 


A  faii  calculation  was  made  for  the  experiment  with  a  jet  diameter  of  2.5  mm.  The  fir’d  of  the  iree  sites.-v, 
in  winch  .he  vapor  condensation  pr-ceu  begins  and  ends,  was  broken  up  Into  31  regions,  and  a'.!  the  values  were  de¬ 
termined  for  each  region. 


rig,  7  shows  the  calculation  suits.  The  abscissa  axis  shows  the  distance  of  the  region  from  the  edge  ot  the 
jet.  and  the  ordinate  axis  gives  the  values  of  t,  P,  \  and  mean  droplet  diameter.  It  is  sera  horn  the  Figure  mat  wan 
Increasing  distance  from  the  edge  of  the  |r;  tfie  values  of  l  and  P  gradually  decrease.  The  mean  diameter  of  the 
droplets  at  the  end  of  the  process  ts  2.6  u  .  From  the  experimental  data  this  value  is  1.6  a.  The  agseement  is  fairly 
close . 

The  higher  value  of  the  mein  droplet  diameter  obtained  by  calculation  is  explained  by  tise  fact  tn.it  trie  mean 
vapor  tupertaturatlon  In  each  region  Is  assumed  in  the  calculat'-m.  In  fact,  the  vapor  suoeisaturation  varies  coruideia- 
bly  over  the  croas-sectii  n  and  the  rate  of  formation  of  droplet*  j>  the  region  varies  correspondingly.  Therefore,  tne 
..alculatlon  gave  a  smaller  number  of  droplets,  and  consequently  the  mean  diameter  obtained  was  greater. 
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Dcgsee  of  Dispersion  of  Glycerin  Aerosol  Relation  to  the  }<"  r"'rr“ 
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0.41 
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SUMMARY 

3 .  The  influence  of  various  factors  on  the  degree  of  dispersion  of  liquid  aerosols  obtained  by  the  condensation 
method  In  a  free  stream  has  been  established. 

2.  Tne  possibility  ol  regulation  of  tne  mean  droplet  diameter  by  variation  of  the  rate  of  mixing  of  the  gas 
streams  has  been  confirmed. 

3.  .Principles  are  put  forward  for  calculation  of  the  degree  of  dispersion  of  liquid  aeiusots  obtained  by  the  con- 
ue  ■■jaoo,i  method  in  a  free  stream,  and  calculation  results  are  given  for  the  mi  id  ng  of  glycerin  vapct  with  s'mospheiic 
air. 
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